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(54) PRODUCTION OF MICROCHEMICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a microchemical device in which a fine space 
is formed between two or more members without being 
closed. 

SOLUTION: A liquid composition 2 containing an energy 
line curable compound is sandwiched between an energy 
ray permeable member 1 and the other member 4 in a 
range within 5-1,000 \im thickness. In such a state as 
this, the composition 2 is cured by irradiating .a part 
excepting the part becoming a space with energy ray. 
Thereafter, the space contacting the outside is formed 
between the members by removing the uncured 
composition 2 in the unirradiated part. 




♦ NOTICES* 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] , . .. 

[Claim 1]A liquefied constituent (C) which contains an energy-line hardenabiirty compound 

between a member (A) of energy-line permeability, and other members (B) in the state where it 

****(ed) in the S-^IOdO-micrometer-thick range. A manufacturing method of a microchemical 

device forming space connecting with the exterior between members by removing a constituent 

(C) which is not hardened [ of non-irradiation portions ] after irradiating with an energy line 

except for a portion which should serve as space and stiffening a constituent (C). 

[Claim 2]A manufacturing method of the microchemical device according to claim 1 whose 

member (A) is a sheet shaped or tabular memiber which is 0.1-10 mm in thickness. 

[Claim 3]A manufacturing method of the microchemical device according to claim 1 or 2 whose 

space has the shape of a capillary tube (5-3000 micrometers in width, and 5-1000 micrometers 

in thickness). 

[Claim 4]A manufacturing method of the microchemical device according to claim 1, 2. or 3 which 
is an energy-line hardenability compound in which an energy-line hardenability compound has an 
acrylyl group or a maleimide group. 



[Translation done.] , 
* NOTICES * 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the, drawings,, any>words are not translated. . 

DETAILED DESCraP^^ 

[Detailed Description of the Invention] 
[0001] '^XTfC-/ 

[Field of:;the;Invention]A chemical device with minute this invention, i.e., a channel minute in a 
member?a cqH, . The structure of a reaction vessel, an electrophoresis column, a 
chromatographic column, a membrane-separation mechanism, etc. was formed. The minute 
reaction devices chemicals, biochemistry, for physical chemistry, etc. (micro reactor). An 
accumulated type DNA analysis device, a minute electrophoresis device, a minute 
chromatography device, It is related with the manufacturing method of the minute chemical 
device which has the space connecting with the exterior of the shape of a capillary tube, and 
other shape which comprised energy-line hardening resin in more detail about the manufacturing 
method of microprobe analysis devices, such as a minute membrane-separation device and a 
minute concentration device. 
[0002] 

[Description of the Prior ArtjA groove and other crevices are formed in substrates, such as 
silicon, quartz, glass, and polymer, by etching etc., The microchemical device used as a liquid 
passage or the gel channel for separation is known. It will aim at antiflashing of the fluid under 
operation, transportation of the fluid by application of pressure, etc. in (the 2626th page of 
"Analytical Chemistry", such as R em McCormick. the 69th volume, and 1997 [ for example, ]), 
Using it, sticking covering of a glass plate etc. on the surface by a screw stop etc. is known. 
[0003] 

[Problem(s) to be Solved by the Invention]However, it is quite difTicult to stick between a 
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substrate and coverings thoroughly, and disclosure of the fluid of a between [ a substrate and 
coverings ] tended to arise from the channel. 

[0004]Adhesives tended to enter the space which will be formed with the crevice formed in the 
substrate, and covering on the other hand if both these members are pasted up using adhesives, 
this space tended to be blockaded, and it was difficult to form minute space. The formation was 
difficult especially when space had the shape of a thin capillary tube. 

[0005]There is the issue which this invention tends to solve in providing the method of forming 

without blockading minute space between two or more members. 

[0006] 

[Means for Solving the Problem]This invention persons are in a state in which only specific 
thickness ****(ed) a constituent which contains a liquefied energy-line hardenability compound 
between a member of energy-line permeability, and other members as a result of examining how 
to solve an aforementioned problem wholeheartedly. By irradiating with an energy line except for 
a portion which should be made space, stiffening this constituent, and removing this constituent 
that is not hardened [ of non-irradiation portions ], it finds out that minute space connecting 
with the exterior can be formed between members, and came to complete this invention. 
[0007]Namely, in order that this invention may solve an aforementioned problem, it is in a state 
which ****(ed) a liquefied constituent (C) which contains an energy-line hardenability compound 
between a member (A) of energy-line permeability, and other members (B) in the 5-1000- 
micrometer-thick range. After irradiating with an energy line except for a portion which should 
serve as space and stiffening a constituent (C), a manufacturing method of a microchemical 
device which consists of forming space connecting with the exterior between members is 
provided by removing a constituent (C) which is not hardened [ of non-irradiation portions ]. 
[0008] 

[Embodiment of the Invention]The shape of the member (A) of energy-line permeability used 
with the manufacturing method of this invention, It is the shape which can **** the liquefied 
constituent (C) containing the energy-line hardenability compound used with the manufacturing 
method of this invention between the members (B) mentioned later, If it is the shape which can 
carry out the patterning exposure of the energy line used with the manufacturing method of this 
invention through a member (A), there is no restriction in particular and the shape according to a 
use and purpose can be taken. As such shape, although it may be a molded product of a sheet 
shaped (a film and a ribbon are included), tabular, the shape of a coat, and rod form, tube shape, 
in addition complicated shape, etc., for example, It is preferred that the portion which forms 
space from the field of being easy to ***♦ a constituent (C) and being easy to carry out the 
patterning exposure of the energy line is planate, and it is preferred to be especially a sheet 
shaped or that it is tabular. A member (A) may be formed on a base material. The raw material of 
a base material can be chosen from the raw materials which can be used as the below- 
mentioned member (A). As for the member (A), a slot, a demarcation membrane, etc. with which 
an end connection with a certain structure, for example, a slot and a crevice, and the member 
exterior, a reaction vessel, a flow-pattern-measurement part, a valve, a valve, and gel were filled 
up into the surface or inside may be formed. It is also possible to form two or more 
microchemical devices on one member (A), and it is also possible after manufacture to cut these 
and to consider it as two or more microchemical devices. 

[0009]The raw material of a member (A) is impermeableness and makes the energy line used 
with the manufacturing method of this invention penetrate to the fluid used for the 
microchemical device obtained with the manufacturing method of this invention, and if the 
hardened material which consists of constituents (C), and adhesion are possible, there will be no 
restrictions in particular. Also in such a raw material, the thing of diactinism is preferred. As a 
raw material of a member (A), although polymer, glass, the crystal like quartz, ceramics, the 
semiconductor like silicon, metal, etc. are mentioned for example, points, such as diactinism, 
formability, a high throughput, and a low price, to especially polymer is preferred also in these. 
Glass and quartz are preferred after polymer. 

[0010]As polymer which can be used for a member (A), for example Polystyrene, Styrene system 
polymer like Polly alpha-methylstyrene, polystyrene / maleic acid copolymer, and 
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polystyrene/acrylonitrile copolymer; PORUSURUHON, Polysulfone system polymer like polyether 
sulphone; Polymethylmethacrylate, acrylic polymer; like (meta-) polyacrylonitrile — 
polymaleimide system polymer; — bisphenol A system polycarbonate, a bisphenol F system — a 
polycarbonate and bisphenol Z system — polycarbonate system polymer; polyethylene, such as 
polycarbonate,. Polypropylene, polyolefin system polymer like the Polly 4-methylpentene- 1 ; 
VCM/PVC, Chlorine content polymer like a vinylidene chloride; Cellulose type polymer; 
polyurethane system polymer; polyamide system polymer; polyimide system polymer; Polly 2.6- 
dimethylphenylene oxide like cellulose acetate and methyl cellulose, the polyether system like a 
polyphenylene sulfide, or poly thioether series polymer; — polyether ketone system polymer; like 
a polyether ether ketone — polyethylene terephthalate. polyester system polymer; like 
polyarylate — epoxy resin; — urea resin; — phenol resin etc. can be mentioned. Also in these, 
styrene system polymer from a point with a good adhesive property, etc.. acrylic (meta) polymer, 
polycarbonate system polymer, polysulfone system polymer, and polyester system polymer are 
preferred. 

[001 1]The polymer used for a member (A) may be a homopolymer, may be a copolymer, may be 
thermoplastic polymer, or may be thermosetting polymer. As for the polymer used for a member 
(A) from the field of productivity, it is preferred that it is the cross linked polymer of 
thermoplastic polymer or energy-line hardenability. The member (A) may comprise a polymer 
blend and a polymer alloy, and may be a layered product and other complexes. A member (A) 
may contain additives, such as a modifier, colorant, a filler, and reinforcement. 
[0012]As a modifier which a member (A) can be made to contain, hydrophilization agents, such 
as inorganic powder, such as hydrophobing agent (water repellent); water solubility polymer, such 
as a silicone oil and fluoride substitution hydrocarbon, a surface-active agent, and silica gel, are 
mentioned, for example. 

[0013]As colorant which a member (A) can be made to contain, arbitrary colors and paints, the 
color of fluorescence and paints, and an ultraviolet ray absorbent are mentioned. 
[0014]As reinforcement which a member (A) can be made to contain, inorganic powder, such as 
clay, organicity, and inorganic textiles are mentioned, for example. 

[0015]It is preferred that a member (A) raises an adhesive property by the surface treatment of 
the adhesion side of a member (A) or use of a primer in the case of an adhesive low raw 
material, for example, polyolefine, fluorine system polymer, a polyphenylene sulfide, a polyether 
ether ketone, etc. 

[0016]It is also preferred to carry out hydrophilization of the surface of the slot on the member 
(A) in order to control adsorption on the device surface of the purpose of raising an adhesive 
property, and solutes, such as protein, in use of the microchemical device of this invention. 
Hydrophilization treatment may not be limited on the surface of a slot, but other portions may 
also be processed. 

[001 7]The member (B) used with the manufacturing method of this invention is the same as a 
member (A) about the shape, a raw material, structure, a surface state, etc. except not making 
the energy line used by this invention not necessarily penetrate. Therefore, when using 
ultraviolet rays as an energy line, polymer of ultraviolet-rays impermeableness can also be used 
as a member (B). Of course, the energy line used by this invention may be made to penetrate. 
[0018]As long as it hardens the energy-line hardenability compound used with the manufacturing 
method of this invention by the energy-line exposure to be used, they may be arbitrary things, 
such as radical polymerization nature, anionic polymerization nature, and cationic polymerization 
nature. What [ not only ] polymerizes under the nonexistence of a polymerization initiator but the 
thing which polymerizes with an energy line only under existence of a polymerization initiator can 
be used for an energy-line hardenability compound. 

[0019]As such an energy-line hardenability compound, the thing which has a carbon-carbon 
double bond of polymerization nature is preferred, and the maleimide system compound hardened 
also under a reactant acrylic high (meta) compound and vinyl ether, and the absence of a 
photopolymerization initiator is [ inside ] preferred. It may fully harden, as an energy-line 
hardenability compound, as long as adhesion is possible, it may be a monofunctional monomer 
and/or oligomer, but in order to obtain high adhesive strength, it is preferred that it is the 
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monomer and/or oligomer of a crosslinking polymerization nature compound, for example, many 
organic functions. 

[0020]As an acrylic system monomer (meta) which can be used as an energy-line hardenability 
compound, For example, diethylene GURIKORUJI (meta) acrylate, neopentyl glycol di(metha) 
acrylate, 1 .6-hexanediol di(metha)acrylate, 2,2'-bis(4-(meth)acryloyloxy polyethyleneoxy phenyl) 
propane, 2,2 -bis(4-(meta) acryloyi OKISHIPORI propyleneoxy phenyDpropane, Hydronalium 
KISHIJI pivalate neopentyl glycol di(metha)acrylate, Dicyclopentanii diacrylate, bisCAKUROKISHI 
ethyOhydroxyethyl isocyanurate, 2 organic-functions monomer like N-methylenebis acrylamide; 
TORIMECHI roll pro pantry (meta) acrylate, trimethylolethane tri(metha)acrylate, tris 
(AKUROKISHI ethyl) isocyanurate, Caprolactone denaturation tris. (AKUROKISHI ethyl) 3 
organic-functions monomer; like isocyanurate. 4 organic-functions monomer; like pentaerythritol 
tetra (meta-) acrylate — 6 organic-functions monomer; like dipentaerythritol hexa (meta-) 
acrylate — the monofunctional monomer etc. which have other cross-linking functional groups 
like 2-isocyanate ethyl methacrylate are mentioned. 

[0021] As an energy-line hardenability compound, polymerization nature oligomer (called a 
prepolymer) can also be used, for example, the thing of 500-50000 is mentioned for weight 
average molecular weight, such — if polymerization nature oligomer is carried out — the acrylic 
ester (meta-) of an epoxy resin. The polyurethane resin etc. which have an acrylyl group (meta) 
can be mentioned to the acrylic ester (meta) of polyether resin, the acrylic ester (meta) of a 
polybutadiene resin, and a molecular terminal. 

[0022]As an energy-line hardenability compound of a maleimide system, For example, 4,4'- 
methylenebis (N-phenylmaleimide), 2,3-bis(2.4,5-trimethyl 3"^hienyl)maleimide, 1 ,2-bismaleimide 
ethane, 1 ,6-bismaleimide hexane, Triethylene glycol bismaleimide, N. N -m-phenylenedimaleimide, 
m-tolylene dimaleimido, N, and N'-1 ,4-phenylenedimaleimide, N,N -diphenylmethane dimaleimido. 
N,N-diphenyl ether dimaleimido, N,N -diphenylsulfone dimaleimido, 1 ,4-bis(maleimide ethyl)-1,4- 
diazo NIABI cycle [2, 2, 2] octanedichloride, 2 organic-functions maleimide, such as 4,4- 
isopropylidenediphenyl = JISHIANATO and N,N -(methylenedi-p-phenylene) dimaleimido; The 
maleimide which has a maleimide group like N-(9-acridinyl) maleimide, and a polymerization 
nature functional group besides maleimide Motomochi, **** can be mentioned. The monomer of 
a maleimide system can carry out copolymerization to the compound which has polymerization 
nature carbon and carbon double bonds, such as a vinyl monomer, vinyl ether, and an acrylic 
system monomer. 

[0023]Although a constituent (C) contains an energy-line hardenability compound as an essential 
ingredient, comprises [ liquid ] an independent energy-line hardenability compound and may be, it 
may be a mixture of two or more sorts of energy-line hardenability compounds. For example, in 
order to give sufficient hardness for the hardened material of an energy-line hardenability 
compound. Although it is preferred to contain the monomer and/or oligomer of many organic 
functions as for a constituent (C). they are the purposes, such as viscosity regulation of a 
constituent (C), adhesive improvement with a member (A) and a member (B), and grant of the 
pliability of a hardened material, It is also possible to mix a monofunctional monomer and/or 
oligomer. 

[0024]As a monofunctional (meta) acrylic system monomer which can carry out mixed use, to a 
constituent (C), For example, methyl methacrylate, alkyi (meta) acrylate, isobornyl (meta) 
acrylate, Alkoxy polyethylene-glycol (meta) acrylate, phenoxy dialkyi (meta) acrylate, 
Phenoxypolyethylene-glycol (meta) acrylate, alkyI phenoxypolyethylene-glycol (meta) acrylate, 
Nonylphenoxypolypropylene-glycol (meta) acrylate, HydroxyalkyI (meta) acrylate, glycerol 
acrylate methacrylate, Butanediol mono- (meta) acrylate, 2-hydroxy-3-phenoxypropylacrylate, 
2-acryloyloxyethyl 2-hydroxypropyl acrylate, ECHIRENOKI side conversion phthalic acid 
acrylate, w-KARUGOKISHIA pro lactone monoacrylate, 2-acryloyloxypropyl hydrogen phthalate, 
2-acryloyloxyethyl succinic acid, an acrylic acid dimer. 2-AKURIROlSUOKISHIPURO pilus 
hexahydro hydrogen phthalate. fluoride substituted alkyI (meta) acrylate. Chlorination alkyI (meta) 
acrylate, sulfonic acid soda ethoxy (meta) acrylate. Sulfonic acid-2-methylpropane-2- 
acrylamide, phosphoric ester group content (meta) acrylate, Sulfonic ester group content (meta) 
acrylate, Silang group content (meta) acrylate. (**) ( — **, such as alkyI amino group content 
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(meta-) acrylate. the 4th class ((**) alkyi) ammonium content (meta-) acrylate, acrylamide (N- 
alkyl), acrylamide (N and N-dialkyI). and AKUROROIRUMORIHORIN. can be mentioned. 
[0025]As a monofunctional maleimide system monomer which can carry out mixed use, to a 
constituent (C), For example. N-methylmaleimide, N-ethyl malei mide. N-butylmaleimide, N-alkyI 
maleimide; like N-dodecylmaleimide — N-alicycle fellows maleimide; like N-cyclohexylmaleimide 
— N-benzylmaleimide; — N-phenylmaleimide. N-(alkylphenyl) maleimide, N-dialkoxy 
phenylmaleimide, N-(2-chlorophenyl) maleimide, 2,3-dichloro-N-(2,6-diethylphenyl) maleimide, N- 
(substitution or unsubstituted phenyl) maleimide like 2,3-dichloro-N-(2-ethyl-6-methylphenyl) 
maleimide; N-benzyl-2,3~dichloromaleimide, Maleimide which has a hydroxyl group like the 
maleimide; hydroxyphenyl maleimide which has halogen, such as N-(4'-fluorophenyl)-2,3- 
dichloromaleimide; the carboxy group like N~(4-carboxy-3-hydroxyphenyl) maleimide. Polycyclic 
aromatic maleimide like the maieimide;N-(1-pyrenyl) maleimide which has an amino group like 
maleimide;N-[3'(diethylamino) propyl] maleimide which has an alkoxy group like the maleimide;N- 
methoxypheny maleimide which it has; (Dimethylamino 4-methyl-3-bear RINIRU) The 
maleimide etc. which have the heterocycle like maleimide and N-(4-'anilino 1-naphthyl) maleimide 
are mentioned. 

[0026]As for the value with preferred viscosity of a constituent (C), it is preferred to make into 
hypoviscosity the case where space is minuter, depending on the size of the space to form. For 
example, when forming the space of the width (or diameter) below a 1 0-micrometer order, it is 
preferred that they are about 1 000 or less mPa-s. Therefore, it is preferred to mix the above- 
mentioned monofunctional monomer. Since fine patterning becomes difficult for the viscosity of 
a constituent (C) to be excessive and also it is in the tendency for removal of this unhardened 
constituent to take time, it is not desirable. 

[0027]The ingredient of others, such as a photopolymerization initiator, a solvent, a thickener, a 
modifier, and colorant, can be mixed and used for a constituent (C) if needed. 
[0028]The photopolymerization initiator which can be used for a constituent (C) if needed. As 
long as it is possible to be activity and to polymerize an energy-line hardenability compound to 
the energy line used by this invention, there may not be any restriction in particular, for example, 
they may be a radical polymerization initiator, an anionic initiator, and a cationic initiator. As such 
a photopolymerization initiator, for example A p-tert-butyltrichloroacetophenone. The 
acetophenones like 2,2'-diethoxyacetophenone and 2-hydroxy-2-methyl-1-phenylpropan-1-one; 
Benzophenone, 4 and 4'-bisdimethyl aminobenzophenone, 2-chloro thioxan ton, The ketone like 
2-methylthio xanthone, 2-ethyl thioxan ton, and 2-isopropyl thioxan ton; Benzoin, Benzoin ether 
like benzoin methyl ether, benzoin iso-propyl ether, and benzoin isobutyl ether; Benzyl dimethyl 
ketal, The benzyl ketals like hydroxycyclohexylphenyl ketone; the azide like N-azidosulfonyl 
phenylmaleimide, etc. are mentioned. The polymerization nature photopolymerization initiator like 
maleimide can be mentioned. 

[0029]A polymerization nature photopolymerization initiator may be a monofunctional monomer 
like the monofunctional maleimide system monomer which can carry out mixed use at a 
constituent (C) besides polyfunctional monomer like the polyfunctional maleimide illustrated as 
an energy-line hardenability compound, for example. 

[0030]In the case of a non-polymerizable photopolymerization initiator, the amount of [ in the 
case used of carrying out mixed use of the photopolymerization initiator at a constituent (C) ] 
has 0.005 to 20% of the weight of a preferred range, and 0.01 to 2% of the weight of especially its 
range is preferred. 

[0031] As a thickener which can carry out mixed use at a constituent (C) if needed, it is meltable 
to an energy-line hardenability compound, and an insoluble linear polymer is mentioned to gel, for 
example. 

[0032]As a modifier which can carry out mixed use if needed, a silicone oil, fluoride substitution 
hydrocarbon, etc. which function as water repellent are mentioned to a constituent (C), for 
example. 

[0033]As colorant which can carry out mixed use if needed, arbitrary colors, paints, and a 
fluorochrome are mentioned to a constituent (C). 

[0034]The manufacturing method of this invention is in the state which ****(ed) the constituent 
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(C) 5-1000 micrometers in thickness between members (A) (B), After irradiating with an energy 
line except for the portion which should serve as space and stiffening a constituent (C), it is the 
method of forming the space connecting with the exterior between members by removing the 
constituent (C) which is not hardened [ of non-irradiation portions ]. 

[0035]The method of making a constituent (C) **** between members (A) (B) is arbitrary. For 
example, the method of extending a constituent (C) between members (A) (B). etc. are 
mentioned by placing a constituent (C) on the method of applying and putting a constituent (C) 
on a member (A) and/or a member (B). a member (A), or a member (B), and piling up the member 
of another side. When a member (A) and/or a member (B) are the shape which is easy to change 
like a sheet shaped, base materials, such as a glass plate, may be applied to the outside. 
[0036]In applying an energy-line hardenability compound to a member (A) and/or a member (B). 
The arbitrary coating methods which can be applied on this member can be used. For example, a 
spin coat method, the roller coat method, the casting method, a dipping method, a spray method, 
the method of using a bar coating machine, the method by a X-Y applicator, screen printing, the 
Toppan Printing method, gravure, etc. are mentioned. Although the spreading part may be 
arbitrary, and it may be the whole field where a member (A) and a member (B) contact or may be 
partial, it is a part surrounding the circumference of the space which should be formed except 
for the communication opening to the outside of a device, or other structure parts. When 
applying selectively, it can carry out by a method, various print processes, etc. which use a X-Y 
applicator. 

[0037]A constituent (C) is made to ♦*♦* between members (A) (B). If the part made to **** a 
constituent (C) is a portion, i.e., the shape which can enclose the formed circumference of space 
with the hardened material of a constituent (C), including the target space, it does not 
necessarily need to be the whole portion pinched by the member (A) and a member (B). 
[0038]Although the thickness of the constituent (C) ****(ed) is determined with the size of the 
space made into the purpose, it is preferred that it is not less than 5 micrometers, and is not 
less than 10 micrometers. Manufacture will become difficult if thinner than this. As for this 
thickness, it is preferred that it is 1000 micrometers or less and is 300 micrometers or less, and 
it is still more preferred that it is 100 micrometers or less. Patterning will become difficult if 
thicker than this. The thickness of the constituent (C) ****(ed) may change with places. It is 
also preferred to use a spacer when making thickness regularity. 

[0039]Portions other than the portion made into the space of the constituent (C) ****(ed) 
between members (A) (B) are irradiated with an energy line through a member (A), and are made 
to harden the constituent (C) of irradiation portions. 

[0040]The shape of the plane direction of the space to form and a size are arbitrary. The shape 
offer example, a capillary tube which can be used as a channel, a coil, mixing parts, an 
electrophoresis column, a chromatographic column, a metering zone, etc.; it may be the rectangle 
etc. which rounded off the circle, ellipse, and angle which can be used as a reaction vessel, a 
cistern, a mixing chamber, etc. A capillary tube is not limited to a straight line, but may be a 
curve, a branching capillary tube, ZIG ZAG. etc. Of course, it may be the shape which combined 
such shape. 

[0041]When space is a capillary tube-like, as for the width, it is preferred that it is not less than 
5 micrometers, and it is still more preferred that it is not less than 1 0 micrometers. It becomes 
difficult to manufacture the space where width is narrower than this. As for the width of a 
capillary tube, it is preferred that it is 3000 micrometers or less, it is preferred that it is 
especially 300 micrometers or less, and it is still more preferred that it is 100 micrometers or 
less. Even if the width of a capillary tube is wider than this, there is no special problem, but it 
becomes difficult to agree for the purpose as a microchemical device. The shape of the section 
of space is also arbitrary, for example, it may have a rectangle, a trapezoid, the shape of (). the 
shape of <>, etc. 

[0042]Although itself may be connecting the space formed to the end of a member (A) and a 
member (B). i.e., the outside of a microchemical device, it is not necessary to connect it out of a 
micro device. When the space formed between two members is not connecting out of a 
microchemical device, space and the exterior can be made to connect by digging a hole in the 
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position connected to this space of a member (A) and/or a member (B) etc. 
[0043]The constituent (C) which is not hardened [ of the portion used as space ] is removed 
using the shaped part connected out of the microchemical device, or the hole made to connect 
with the exterior by digging a drilled hole etc, separately. 

[0044]The method (that is. it exposes) of irradiating with an energy line portions other than the 
portion made into space is arbitrary, for example, the method of carrying out photograph masking 
of the portion made into space, and irradiating with an energy line, the method of scanning a 
laser-beams beam etc., etc. are mentioned. An exposure can also be divided into the exposure of 
partial multiple times. 

[0045]Although it is preferred to glare from a right-angled direction on the surface of a member 
(A) as for the exposure of an energy line, it is not necessarily limited to this. When the thickness 
of the constituent (C) ****(ed) between members (A) (B) is thick, it is also possible to glare that 
it is simultaneous or sequentially from the both directions from the member (B) side from the 
member (A) side. 

[0046]As an energy line which can be used for hardening, it needs to be possible to stiffen a 
constituent (C), and it is necessary to penetrate a member (A). As such an energy line, although 
ultraviolet rays, visible light, the beam-of-light; X-rays like infrared rays, the ionizing radiation; 
electron beam like a gamma ray, an ion beam, a beta ray, and the corpuscular beam like a heavy 
particle beam are mentioned, for example. Also in these, from the field of handling nature or a 
cure rate, ultraviolet rays and visible light are preferred, and especially ultraviolet rays are 
preferred. It is preferred from a point of patterning accuracy that it is a parallel ray, and it is 
preferred that they are laser beams. 

[0047]It is preferred to irradiate with an energy line in hypoxia concentration atmosphere in 
order to harden thoroughly by speeding up a cure rate. As a hypoxia concentration atmosphere, 
a vacuum or a decompressed atmosphere is preferred among a nitrogen air current, a carbon 
dioxide air current, and an argon air current. 

[0048]The method of removing the constituent (C) which is not hardened in the space 
surrounded with the member (A), the member (B). and the hardened constituent (C) is arbitrary, 
for example, it extrudes, and it can extrude and it can apply washing by the solvent by ****** by 
suction and a fluid which dissolves a constituent (C), ultrasonic cleaning, etc. The fluids which 
can be used for extrusion may be a gas, a fluid, supercritical fluid, etc. The fluid which can be 
used for extrusion may not dissolve an unhardened constituent (C). The solvent cleaning can use 
the shake under circulation of a solvent, and solvent existence, and ultrasonic irradiation. It is 
[ method / above-mentioned ] good in a line simultaneous or one by one. For example, suction 
and extrusion may be performed simultaneously and it may serve both as extrusion and washing 
by extruding with a solvent. In these, it is preferred after suction and/or extrusion with a gas to 
perform washing by a solvent. 

[0049]After removing an unhardened constituent (C), it is also preferred to irradiate with an 
energy line again and to make perfect hardening of the hard spot of a constituent (C) and the 
boundary part of a non-hard spot. 
[0050] 

[Example]Hereafter, although this invention is explained still in detail using an example and a 
comparative example, this invention is not limited to the range of these examples. In the 
following examples, especially a "part" and"%", as long as there is no notice, a "weight section" 
and "% of the weight" are expressed respectively. 

[0051]<Example 1> [Production of a member (A) and a member (B)] an acrylic resin 
("DERUPETTO 670N" by Asahi Chemical Industry Co., Ltd) ~ make — thickness — three ~ 
mm — a plate — 2.5 — cm — x — 2.5 — cm — having cut — a thing — respectively — a 
member — ( — A — ) — [ — A -one — ] — ( — one — ) — and — a member — ( — B — ) — [ — 
B -one — ] — ( — four — ) — having carried out . 

[0052] [Preparation of a constituent (C)] 100 copies of 1 .6-hexanediol diacrylate (Nippon Kayaku 
"Kaya Rudd HDDA") and 0.02 copy of ultraviolet polymerization initiator 1- 
hydroxycyclohexylphenyl ketone (Ciba-Geigy "IRGACURE 184") are mixed. Constituent (C) [C- 
1] was prepared. 
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[0053] [Exposure] Member (A) A biaxial extension polystyrene sheet (made by great Nippon 
Chemical Industrial Co., Ltd.) with a thickness of about 100 micrometers cut to about 3 mm 
squares is put on the portion near four corners of [A-1 (1)] as a spacer (3), Member (B) Clamp 
[B-1 (4)] in piles, and the masking tape for paint is stuck on three sides of this piled-up member, 
From one side left behind in a nitrogen gas atmosphere (about 6% of oxygen density), after 
slushing constituent (C) [C-1] into the gap between 2 members, the masking tape for paint was 
stuck also on the slushed neighborhood. 

[0054]Subsequently, photograph masking of the portion with a width of 100 micrometers which 
should serve as space (5) shown in drawinE 1 is carried out, In a nitrogen gas atmosphere (about 
2% of oxygen density), "the light source unit for the multi-light 200 type exposure devices" by 
USHIO, INC. is used, a member (A) — the surface of [A-1 (1)] is irradiated with the ultraviolet 

rays of 10 mW/cm^ from a right-angled direction — the constituent of portions other than a 
photograph masking part — (C [C-1]) was stiffened and the hardened material (2) was formed. 
[0055][Removal of an unhardened constituent (C)] Subsequently, by attracting the opening (60 
of another side, introducing the ethanol of ordinary pressure from the opening (6) of the space 
shown in drawing 2 , a member — ( — A — ) — [ — A -one — ] — ( — one — ) — a member — (- 

- B — ) — [ — B -one — } — ( — four — ) — between — forming — having had — space — ( — 
five — ) — being filled up — having — **** — un hardening — a constituent — ( — C — ) - 

- eliminating — at the same time — ethanol — this — space — remaining — *♦** — a 
constituent — ( — C — ) — washing — removal — carrying out. Washing removal of the 
constituent (C) which remains to space (5) was carried out. 

[0056]Then, it aims at the increase in hardness of the boundary part of hardening of the uncured 
part which had become the shade of the clamp, and the hardened material (2) of a constituent 
(C) of space (5), The clamp was removed, this whole device was irradiated with as same the 
ultraviolet rays as the point for 1 0 seconds in a nitrogen gas atmosphere (about 2% of oxygen 
density), and the microchemical device [D-1] of the shape shown in drawing 1 and drawing 2 w as 
obtained. 

[0057] [Leakage test] Thus, introduced the water colored from the opening (6) of the obtained 
microchemical device [D-1] in malachite green (made by Wako Pure Chem, Inc.) with the water 
pressure of 0.1 MPa. where the opening (6') of another side is closed, did the examination settled 
for 1 hour, but. a capillary part — from — a member — ( — A — ) — [ — A -one — ] — ( — one 
— ) — a member — ( — B — ) — [ — B -one — ] — ( — four — ) — a gap — water — disclosure 

- a member — ( — A — ) — [ — A -one — ] — ( — one — ) — a member — ( — B — ) — [ — B 
-one — ] — ( — four — ) — exfoliation — accepting — not having had . 

[0058] [Section observation] When the microchemical device [D-1] was fractured with liquid 
nitrogen temperature and the shape of capillary tube-like space was observed, it was a rectangle 
105 micrometers in thickness, and 96 micrometers in width. 

[0059]<Example 2> [Production of a microchemical device] In Example 1 , as member (A) and 
a member (B), it replaced with the acrylic board and the 1 00-micrometer-thick biaxial extension 
polystyrene sheet (made by great Nippon Chemical Industrial Co., Ltd.) was used, ** The 
microchemical device [D-2] of the shape shown in drawing 2 was produced like Example 1 
except having performed exposure in the state where it inserted into the quartz glass plate. 
[0060] [Leakage test] When the microchemical device [D-2] obtained in Example 2 was evaluated 
by doing the same leakage test as Example 1, the same result as Example 1 was obtained. 
[0061] [Section observation] When the microchemical device [D-2] obtained in Example 2 was 
evaluated by performing the same section observation as Example 1, the same result as Example 
1 was obtained. 

[0062]<Example 3> [Production of a microchemical device] It is the shape which glares except 
the portion which the shape of ** photo mask makes the space (11) which is not connected out 
of a device with a width of 100 micrometers shown in drawing 3 in Example 1, ** After exposure, 
the drill was used for the position of one end of the space (1 1) of a member (A), and the position 
of the end of another side of the space (1 1) of a member (B), a hole 0.5 mm in diameter was dug, 
and it was considered as the opening (12, 12) of space, ** The microchemical device [D-3] of 
the shape shown in drawing 4 w as produced like Example 1 except having performed removal of 
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the constituent (C) through this opening (12. 12). 

[0063] [Leakage test] When the microchemical device [D-3] obtained in Example 3 was evaluated 
by doing the same leakage test as Example 1 , the same result as Example 1 was obtained. 
[0064][Section observation] When the microchemical device [D-3] obtained in Example 3 was 
evaluated by performing the same section observation as Example 1 , the same result as Example 
1 was obtained. 

[0065]<Example 4> [Production of a microchemical device] It replaces with constituent (C) [C-1] 
in Example 3. the constituent which consists of 50 copies of glycerol acrylate methacrylate ("NK 
ester 701 A" by Aranaka village chemicals incorporated company), and 50 copies of N- 
cyclohexylmaleimide (made in Tokyo Chemicals, Inc.) — except having used (C [C-4]). The 
microchemical device [D-4] of the shape shown in drawing 4 was produced like Example 3. 
[0066][Leakage test] When the microchemical device [D-4] obtained in Example 4 was evaluated 
by doing the same leakage test as Example 1 , the same result as Example 1 was obtained. 
[0067][Section observation] When the microchemical device [D-4] obtained in Example 4 was 
evaluated by performing the same section observation as Example 1 , the same result as Example 
1 was obtained. 

[0068]<Example 5> [Production of a microchemical device] in Example 2 — a constituent — the 
constituent which was replaced with (C [C-1]) and was used in Example 4 — the microchemical 
device [D-5] of the shape shown in drawing 2 w as produced like Example 2 except having used 
(C [C-4]). 

[0069][Leakage test] When the microchemical device [D-5] obtained in Example 5 was evaluated 
by doing the same leakage test as Example 1. the same result as Example 1 was obtained. 
[0070] [Section observation] When the microchemical device [D-5] obtained in Example 5 was 
evaluated by performing the same section observation as Example 1, the same result as Example 
1 was obtained. 

[0071]<Example 6> [Production of a microchemical device] In Example 1, as a raw material of a 
member (A) and a member (BX replace with an acrylic resin and it is made to be the same as 
that of Example 1 except having used polystyrene ("Dick styrene XC-520" by Dainippon Ink & 
Chemicals, Inc.), The microchemical device [D-6] of the shape shown in drawing 2 w as produced. 

[0072] [Leakage test] When the microchemical device [D-6] obtained in Example 6 was evaluated 
by doing the same leakage test as Example 1, the same result as Example 1 was obtained. 
[0073] [Section observation] When the microchemical device [D-6] obtained in Example 6 was 
evaluated by performing the same section observation as Example 1 , the same result as Example 
1 was obtained. 
[0074] 

[Effect of the Invention]According to the manufacturing method of this invention, it has the 
space where the shape in which others are [ being the shape of a capillary tube and ] 
complicated is minute among two or more members, and the microchemical device which 
disclosure of the fluid of a between [ members ] does not produce can be manufactured easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

FD rawing 1] It is the top view which looked at the microchemical device produced in the example 
from the right-angled direction on the surface. 
[Description of Notations] 

1 Member (A) 

2 The hardened material of a constituent (C) 

3 Spacer 

4 Member (B) 

5 Space 

6 The opening of space 
The opening of 6' space 

[Drawing 2] It is a bird's-eye view of the microchemical device produced in the example. 
[Description of Notations] 

1 Member (A) 

2 The hardened material of a constituent (C) 
4 Member (B) 

6 The opening of space 

[Drawing 3] It is the top view which looked at the microchemical device produced in the example 
from the right-angled direction on the surface. 
[Description of Notations] 

7 Member (A) 

8 The hardened material of a constituent (C) 

9 Spacer 

1 0 Member (B) 

1 1 Space 

12 The opening of space (hole dug by the member (A)) 
The opening of 1 2' space (hole dug by the member (B)) 

[Drawing 4] It is a bird's-eye view of the microchemical device produced in the example. 
[Description of Notations] 

7 Member (A) 

8 The hardened material of a constituent (C) 
10 Member (B) 

The opening of 1 2' space (hole dug by the member (B)) 
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[Drawing 1] 
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robr/U^N^f Fni;x>7:J'l'-F, 2-r^'i;n-<;U 
Tj-dfv-x^/PnyNi^i!. 2-r^ 
lia-f;^3i-4fi^7°af 'J'vdf-rb Fo^W Fai''x>'7 

-^xF^r^- i^:?') T^VU-h. XJl'ii-^ym-2- 
^^;Uro.'t>'-2-r^' li/l'TS F. j^®?xxx;ua 
r^yi^- F. x;W;}t>'iEx;^x;l*^* 
Tr^UU— F, v-^V^-t^T (y^) T:?";^ 
-F. ((>-') T;p=3f;i^) TSy«-^W (y^) 'J 

U-F, 4iR ( (i^') T/l^df;P) Ti'^rX'^i.^qr 
(y^) T^^'JU—F. (N-T)l^^)U) T^VfUTS. 
F. (N. N-v-'T^P^/P) r:5'U;Pr5 F, T^'DO 

[0025] mms ( c ) izM-^mmx^ s^wtgvu 

5 F^^y-?-t LTti. CTi.{f, N-yf-;pvu--f 

SF, N-X^;i^-7U-< * F, N-T-J-yUVl^-f S F, 
N- FT^v'/WVl^'f 5 HO*D# N-T/U^/l^Vl^-f * 
F : N-i^i^a^^i^fU-7U^ 5 FfiD^ni' N -flgEKSv 
l^'f $ F : N-^yi/VU-v-U-f 5 F : N-7x-;p-7U 
5 F, N- (T/P^/P^xX/P) -7U-f * F, N->* 
r/Pn^Jf^-^xx/u-?!^^ 5 F, N- (2-^'aa7x 
-tU) -7]^^ 2, 3-i^':5'DO-N- (2. 6- 

j;^xf-/P7xX;U) vu-f 5 F, 2. 3->'':J'Dn-N 
- ( 2-x^;P-6-y^;l^7xX;W) vU-f S F<7)j0 
#N- (S^ti^^Sm^xXyW) vu>f * F : N-^ 
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y-J}V-2, 3->'':^'oavl'-f 5 h\ N-(4' -7 
)V:^uy3.~)V) -2. ^-l^9uu-7V^ ^Yts:)£(r> 

A X Y<rMt:¥^m:^'^h'7V^ S H ; N- (4-^ 
yP-'K^v— 3-t HD:^fi^7xr.;U) VU-W 5 HOin# 

N- [ 3 - ( v-'xf-^UTS y ) rntVl^] 5 HiO 

*n#TSy*$r*-r-i.V^>f = H ; N- (1 -fU-^ 
;p) vp>f = Ycr>tia^^^^WSr7\y^ S H : N- (i^' 
;<f-;UrSy-4-p<-f-;U-3-^'vyrL;P) vU^f $ 
h\ N- (4-T-'jy-l TP-f 5 Y<7> 

[00261 mmk ( c ) <r>iiHm.<riismi:mii. mm- 

lOOOmPa- sJaTT'S>SCi:**»ttl^. -^(^fc 
mmi (C) c7)^SjK*^'3§:»cT'S>6t, iffl*HV\-^-^^ 

^^j&^Bjifc'Sr^^fi!!^ ^mit(r>mmm<om^i>zimt:w 

[0027] ffi^ii^ (C ) Cti. itJSiC^tT, 3^*-^ 

isMffj, mi msfj. axMsij, ^t'-^-e^fle 
[0028] ffi^iij ( c ) ^Z'£m^zf^tx<im-t^ z k 

mzM tt^Sttf*) "9 , x^.;W=af-itSHf ^tt^k^ 

^^ym-^m\T$>-oxS:\>K ^cr)Xo^j:ym-^mith 
mtLxti. mtii. p-tert-y^/uhu^'oar-fe 

F7xyy, 2, 2' -i^JChdrv-T-feb^iyy. 2 

-h Ho^i^-2-;<-fyi^- 1 -7x— /^rov^°:^- 1 
-:ti^«o*n#T-feh7xyv5i;'<.>'y'7xy>'. 4, 

4' -fXi^^f-zl^TSyO-V^xy^, 2-:7nn 
-?-:t^-9->-h:^. 2-yf-;U^5f^-f ✓'hV-, 2-Xf- 

F ; KyY^ ^yY^ yyt^ivj^—j- 

oy-f yTDtf;ux-7^;w. o-y-f y 

^vy<nm^^y-J)i'->-'S^—f\M \ N-r^Hxyi^y^r 

h^ltifiX'^h. 

[0029] m^'mA^mU. mUi. x^.yp^ 

-^mitrnt^^t LxmrnLfz^-^m-ri^^ s. Kosn 

^^ttl^yv-fOflfe, fflfigil^ (C) ICii-^^SfflT^S 

*'&tgvL'>f s y v-<o*n#*'i'tgtyv-T'*> 



[0030] ffl^ife ( c ) {z^-^mmiiM^mm-t 

0 0 5-^-2 ommXco^mifiUf-ttK. 0. 0 1~2M 

M%(r>fm^mizMi L\\ 
[0031] ( c ) i,Z'^i,zmtxm-^i&m-th 
zbifiX'^hmmtLxii. mmi. x^^/i^df-ts® 

[0032] mma ( c ) iZ'^izmtxtM^^mm-t^ 

ZbifiX't ^aSCSmt LTJi. Mx-li. m^Mb LXm 

[00331 ffljsfljj ( c ) iZ'jismizmtxm^mm-t?> 
zti}<x'^ hm^ibLxii. iiM<omi. m^. ^ 

[0034] ^mMc^mkmii. ^« ( A ) b^m 
(B) miz. mtm (o sri?»5~i 00 ojumie^ 

ttz^X\ 2Srai:^-l.^#SKta•Srl^v^Tx4•y^^-^ 
^mMLxmma (C) ^iS-fb^-li-fvra. 

(c) ^m^-t^zbizx->x. utm 

[ 0 0 3 5 ] sew ( A ) tasw ( B ) ( c ) 

^9m^^h:}mmm.ThK) , mm. gsw (a) 5. 

t^/XiigPtf ( B ) tizmm ( C ) S:MRf&LTfiiaS:S- 

gP*J ( A ) XJigP*} ( B ) ±.>,zmLm ( C ) S-BV^ 
•Cfl!i:^<7)aPff€:*tJl>^i:tJ;0. ffl^i^!! (C) S-SW 
(A) fcSCff (B) <OlSH:«>Ll£tfl>:^. ^siiifimf 
i^iXh . gPff ( A ) S.t//X«g|5« ( B ) t^iy- h4^c7) 

1 o iz^ L'^-t^^m^X'h^^'^lzii. ^<Df>mi>Z3!f 

yXWL^b'<7)^^^SiXti^':>Xi>S:\'\ 
[ 0 0 3 6 1 aJW ( A ) RT/yXimm ( B ) ICX^.;W 

^-mm^tmt-^^m^^i^-^izii^ mumcD^tz 

m^X'^ S «ScoM^fB*-ffiSrfflv ^ -S. i: . 0yi. 

JSEPJiJa. yyy^'Twmm^j:b'tmfhti^, mfs^m 

tieST-ftO. IHm (A) bmt (B) i:*«SM^SiB 

^#:T'ft-3Tt, a5^6^T'3boTi,^l^*^ ^fU y.9V 

[ 0 0 3 7 ] gSW ( A ) bmi ( B ) 

(c) ^mm^^h. mmi (c) ^jm^Hi-sap^a 

<oiiH&ffl«!H!i ( c ) comirnxmo zbij^x-t 
Thtiii. i^-f Ltasw (A) bmt (B) bTmt.tL 
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[0038] m^^n^mL^ ( c > com^^a, m^t 

TX'hK). SOOumliXTX'hhZbijmtLK. 10 
0//mlilTT'*>S::i:*^§^>tC»*LV^. ^i^J:OiIV^ 

[00 39] aSW (A) taSW (B) i:cOSfc$^$ix 
!Bj (C) S-liMt^-li-S. 

[0040] jg^-ri.S^iOTffi:ftr(6]<7)j^, -=miiii 

[0041] S^A^^A-b'^ 

coSti 5 mJjUiT'3b-2. ^ t i L < , 1 0 mJiLh 

. ^-v tr^ U -iOmti 3 0 0 0 At mia 
TT'J>S>Ii:*^iftL<, 3 0 0jumJ.:JlTT'$>|.C:i;*^ 

[0042] m^^ith^mi. ^ix^Wifi^^ ( A ) 
■BtX/UM (B) C7)^, fiP*>. v-f :7o^rS;^yi^ysMx 

^tTC^^<Ti>Av^. 2ocoSP«c7)ratjg^$iT,S 

( A ) ^^t//X{±g?« ( B ) ffMS^m^z 

[0043] ( C ) 

[0044] t-ri.a5:5J-JiyhOgI5^fci;t^;U^-iS 
Jf, Srai:-ri.l35^2r:7* ^-7Xdf>'^tTJ:^-;^^- 
fiz^i'rt^ihi^simx'ht. 



[0045] x:t^;Pdfr-^tfoBSJt«i, gB« ( A ) <7)«® 

z.tii,zm^%ix^j:\^, i»« (A) tasw (B) fc<7)iai: 
sm$ix^cfflB£!i) (c ) coji^*ijiv>*^t:{i, asw 
(A) ig*»f>i:a5*j {B) mti^h<m-}jm-i>m^t,zx 

[0 04 6] mftlzm\''^?>Zttf^T^S>X.:^^)U^-mt 
LT{i, (C) im'it^-±hZti}^^^j:{,cr>T 

*^r>m^ (A) 2rSjg-r-&ttfOT'$>i.it>S*^'*) 

—f-^x'$)^zbtimt 

[0047] m\Smii&if^. S-fbSr^tcff=6rd 

x\ :c:^^;u=>r-mcr)mm^m^mmmm^x'^^j:o z 
bt/^MtL\'\ ismmms.mm%bLxii. mm^M. 

[0048] (A) tasff (B) bmitLfzmmi 

(C) fcT'Hiii.fcSS4'0*?S-(l:c7)^!l^j (C) ^1^ 
LHiL, ^ttfttci&ffLtfiL. ffl^il^j (C) f-jgjg-^ 

isdjniim^w^xitmm'oxii^w m 

nL\i!,-tZbX\ ^¥L^±iLi:gt?l^^«^ia■Ct^v^, ^ii 

m\,ziihm^^'<roZbifii;^t.L\^. 

{Q0A9'iitz. ^m^<^mmi ( c > &K?*Lfcf* 
s^x^.7i^df-i^^B?j^L. mmi (c) cojg-fbas 

[0050] 

[njfefl^] mT. mmmx/immt:m\yx . ^mm^ 

"^^znmt-zmn-thif. ^w^\izti(y<7)mmmcr>^ 

\iZm.^^1xhi,<r>X'\±^£\.^. ^ij. l:XT(r>msm\,zi5\^ 
X. r*i5j jtLf r%j ts, #t~Bfi)*i:5:V^|10. #^ 

[005 1 ] <||}6C?!ll> 

ca5« ( A ) &ifgi5« ( B ) of^sD "j^ufflfli (m 

-fkliitX^^^^USiO rx;|^.y h 6 7 0 N J ) Sk^if 
$3iBmC0T«$-2. 5CIDX2. 5cin(cWBrL.^t>0^> 
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^tl^timi(A) [A-l] (1) RZ/mt (B) 
[B-1] (4) kLtz. 

[0 0 5 2] cmmm (c) <7)mm:i 1 . e-^^-^y 
7 -y H H D D A J ) 10 ow^m/mmm^Wiiim i - 

-*IJ!<^) r>f;P;>ydriT-l 84 J ) 0. 02U^t&^ 

Lxm.mM{C) [C-i] ^ifflSL/v:. 
[00531 C®^DgP«(A) [A-l] (1)04 

its) ^^'<.— 9-- (3) t LTa#. SSW (B) [B 

-1] (4) ^miiX^^yyyt. zcomtAfzunios 
ttm<7)m^.i,zm^m ( c ) [ c - 1 ] ^mLjij^fm. 

[00 54] iJ.V'iT-. llll;^t/::Sra (5) t^^rS^ 
#^B1 0 0;Ltm<7)^^S:7:r hvx^>';/L-r. 

tiJ!I<7) r 5 >f h 2 0 0 Sll3\^{tffl3tJ!Si- v 
hj ^fflV^T, (A) [A-l] (l)c7)^BtCit 
1 0 mW/ctf <7)^5'|.^^B^ LT , 7 ^■ 
h-?:^^ yymA9Voy^^<r>mm ( c ) [ c - 1 ] 2r 
?8!{h$-iirT. mim ( 2 ) ^Jg^L:^^. 
[0 0 5 5] C*®{LcOffl«!fe (C) 
02C^Lfv:SS«O^PSP ( 6 ) ^^^j^ffcOirJ'y-yL' 
5:«Atoo. fBi^rcOggpaJ (6' ) ^mWh:ibf.z 

ckO. gPI? (A) [A-l] ( 1 ) fclSSW (B) [B- 
1 ] ( 4 ) ( 5 ) tc^«$ixT 

v^i,*®-(boffl«!i?5 (c) ^^^^-ri. t isiWftc. i^J'y 

-/HCT^ia(cS#LTV^|,fflj«iHj (C) &gt«^^Kf* 
LT, ^ ( 5 ) tcSl?UT<-^5fflfi!c!|?!) (C) ^mWW 

[00 5 6] ^<7)m. ^'^yr<^lltc^-3Tv^n:*®-fl: 

(2) tO«^gi5c7)iaStiJD^BWi:LT. 9^yy?: 

9\-Lx. mm:^'xnmm (w^mm^2%) tpi,zx. m 

m 1 &im 2 iz^ Lfzm^<^-?^ ^ nir 5 y^fi^jU X 
[D-1] 

[00 5 7] CMiAMSk:} ZcoXoizLX'^ti-?^ 

dr^:^/\^jUx [D-1] (7)mnU(.e) *^^>-7 5* 

0. lMPacr)*JE-C'«At. fli2:^c7)WPgP (6' ) 5r 

^t^c^^T'. ll^la»JrrsiSi^2r^To^*i. ^A-tf 

^'J-gP^-'c.liPW (A) [A-l] (l)tgP*t(B) 
[ B - 1 ] ( 4 ) gPW ( A ) 

[A-l] (l)bmt(B) [B-1] (4)<^)i!lSI 



[00 58] CBfHM^: j?o^5^yUT>'NMX 
[ D - 1 ] ^?gf*:gS^-C'SStir t , =^r f 7 y 

[0059] <^iS^J2> 

©aw (A) BtX/mt ( B ) LT, T:? 

ftxT. 0 0MmCO2timW^VXi-Uyi^-h 

i:^:(f^xmi,zmA.t>ms.x'^^rz;it. i^mi. m 
mmikmrnizLx. s2tc^LAc?^<^-7>f^'o^5 

;ir;^7'>'^M ;^ [D-2] 2rf«SL7t. 

[0060] c^a^n 3 m&m2X'%tz-?-( ^^a^s. 
'i^mL^'fstsi'^xm&i.tzk^Lh. mm\knmm 

[006 1] CISnSffi^DIIJfiM2t:i#7tv^^n^ra 
X [ D - 2 ] tcov , 1 1 |5l«c7)Br 

[0062] <^«fi3> 

©7^- hv;^^i?5?^*e7&>'. ia3tc^^L/ii|il 0 0// 
mcoxyN'-f xW::ai^LTv^^v^SISI (11) t-fSgP 

( A ) (Titt^ (11) co-:^c7)^gcO{4aat/aPW ( B ) 
(OSS (11) c^fl!i:^rc7)i^§cofeSfc, h'U^i^Srffli^Tit 
@0. 5inmi7)?L^^*>. SSi^^PlS ( 1 2. 12' ) 
t L/i^ i: , (3>ffl^!H!l ( C ) cO^i^^^oraPSP ( 1 
2. 12' ) ^ffltXffo/^Clt, m?Mi, ^SSI^iJl i: 
|SI«CLT, a4t3^t;t?^<7)v^i7Q^$;<?;l'T>''< 
'f^ [D-3] Srf^L^, 

[0063] C«?a^®ID ^Sfifiaj 3 Ti#^>i-7^ o^r 5 

^ [ D - 3 ] fc^v . HJfiCT 1 h nm.<rm 
^^^^'^tt-yxmmi.fzh^h. HSfeCSiJl 

[0064] CBfMfi^: ^lifiCT3t1#fc^-f :?o^5 
;<?;P7'vnW ;^ [ D - 3 ] tcov , HJfi^J 1 i: |sl;»c7)Bi 

[006 5] <mmA> 

T.ffl^?%l(C) [C-1] tcf^;tT, ^y-feo-;PT 

rNKJCXx/P? 0 1 Aj ) 5 OgCiSll^N-v^'O'vdf- 
i^iUVU'f 5 H (mi^-fk^^t^^tti?) 5 oa5*»/i>^«. 

«^!H!l(C) [C-4] ^fflv^/cljW'Mi:, Il5lfi?!l3t|n| 
W,ZL.X. mA.\,Z^h.fzW^<rf'7^9r:i'm]}\rff<'^ 
X [D-4] Sr-f^L/c. 

[0066] i^^mSO llfifiCT4 TWcV^ ^ o^r 5 
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[00 6 7] CifffiS^D ^i6^4Ti#/c-7^^'D^S 

^;^•T>'^''^;^ [d-4] t,z-o\,^x. mmmi t^mcom 
[00 68] <mmm5> 

X.mmHC) [C-l] {cft;cT, IIS6CT4-C'ffiffl 

Ltzmmi ( c ) [ c - 4 ] i:m^^t:anii. mmm2 

[D-5] ^imLtz, 
[00 6 9] C^i^!tsSSiDll^fe<5!I5T-^#^-e>^^'o^5 

X [D-5] tCOV^T, ^SSfi?"]! 

[00 7 0] CBrMa^:) ^*6CT5Tltf^v>f ^o^-5 
[D-5] tcov^T, HM^Jl h[3|«oBr 

[007 1] <lligfia|6> 

^^aScO Tt^^ ■/^'X^P-VXC-520 J ) ^ffiffl 

<7)v>f :?at5-5;^;P-ryN'>fX [D-6] Srf^t^c. 
[00 7 2] CiiJ^iSlS] IISS^J6T1#/c-7^i?o^S 
i^^yUT^vNMX [D-6] tcov^T. ^MMl 

[0 0 7 3] CBr®!^D^SSfiaJ6Tl#fcv^^o^5 
X?/^x>'^MX [D-6] IC-PV^T. HM^Jl t|5)«<7)8)f 

[00 74] 



(3:^ A- h-7 'J -4^-e«Ofi!!£7)li^:5rJ^coia/h^:ffiig^* 
[0ilOlS»^i5iHB] 

[HI] %mmx^ Ly^v-f ^ S XS' 

1 (A) 

2 mmKcxnmMsi 

3 X'^-Hf— 

4 SBW ( B ) 

5 ^ra 

6 srac^raniiE 
6 ■ ^ia<^^na5 

[02 ] ^5fiCTT-f^U/cv>f :7n^5;>&^l/x^NMxc^ 

[??-^oiSHj] 

1 ^W(A) 

2 ffl«!t?!I (C) COS-fbtl 
4 gi5*J ( B ) 

6 SS<7)||paj 

7 ia5«(A) 

8 ( c ) <nmM 

9 X'<— 9"— 

10 a{« ( B ) 
1 1 

1 2 Sia<7)^Pa5 (gPW ( A ) {Z^tziXfz^) 

12- m^<7)mnu (lasw ( b > {c#^>:ix;/^c?L) 
[ 04 ] mmmx'im vf^-^-f o^r 5 /fjuy'ju xo 

[^$^«oijiBB] 

7 a5fl-(A) 

8 fflfigit^a ( c ) emm 

10 gPff ( B ) 

1 2 ' ss<7)Mpa5 (gpw ( B ) kzmztLfzii) 



[02] 



[04] 



!(9) 000-246805 (P2000-mm 




(51) Int. CI. 7 

GO IN 1/10 
1/12 
27/447 
30/02 

// B2 9K 105:24 



F I 

G 0 1 N 1/10 
1/12. 
30/02 
GO IN 27/26 



(##) 



G 
B 
A 

3 1 5A 
32 5E 



F5^— JU(##) 4F100 AKOIB AK25B AK49B AROOA 
ATOOC BA03 BA07 BAIOA 
BAIOC DB20 DD27 EA041 
EH112 EH312 EJ082 EJ303 
EJ522 GB51 GB90 JB14B 



JD06A 



4F203 AA44 


ADOS 


AG03 


AH33 


AH81 


DAOl 


DA12 


DBOl 


DBll 


DC07 


4F213 AA44 


ADOS 


AG03 


AH33 


AHSl 


WA02 


WA53 


WA62 


WA86 


WAS7 


WBOl 


WB13 








4G075 AA23 


AA32 


AA62 


BA04 


CA32 


CA33 


CA34 


CA3S 


CA39 


CA51 


CA63 


EB31 


EE12 


EE23 


EE36 


FAOl 


FA05 


FAll 


FB12 




4J011 QA03 


QA06 


QA07 


QA13 


QA15 


QA18 


QA23 


QA24 


QA32 


QA34 


QA38 


QA39 


QA40 


QA42 


QA43 


QA46 


QB04 


QB16 


QB19 


QB24 


RAIO 


SA02 


SA04 


SA16 


SA17 


SA19 


SA20 


SA22 


SA25 


SA28 


SA32 


SA34 


SA54 


SA58 


SA64 


SA83 


UAOl 


UA02 


UA03 


UA04 


UA05 


UA06 


VA04 


WAIO 





